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DESCRIPTION 

NAVIGATION APPARATUS 
TECHNICAL FIELD 

[0001] The present invention relates to a navigation 

apparatus, and more particularly to a navigation apparatus for 
outputting geographic information which provides a characteristic 
of an area around a user's destination and/or around a route to 
the destination. 
BACKGROUND ART 

[0002] A conventional navigation apparatus searches among 

map data, after calculating a route to a destination assigned by 
a user, a major place to pass through or detours to (hereafter 
referred to as a "waypoint " ) as an intermediate target on the way 
to the destination. Thereafter, in accordance with the user's 
travel, the navigation apparatus displays a map of an area around 
a current position. Furthermore, the navigation apparatus 
selects among searched names of waypoints, a next waypoint to head 
toward , based on a waypoint which the user has already passed through 
and is closest to the current position, and displays an image on 
a display indicating where the user is currently traveling. 
DISCLOSURE OF THE INVENTION 
PROBLEMS TO BE SOLVED BY THE INVENTION 

[0003] There are cases when a user would like to know the 

geography of an area around an assigned destination and/or around 
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a certain point on a calculated route. However, in such cases, 
a conventional navigation apparatus has a problem that the only 
way for a user to know the geography of an area around a subject 
point is to scroll a display screen by using an input device, and 
5 after a map of the area around the subject point is displayed, 
the user must visually confirm the displayed map. 
[0004] Therefore, an object of the present invention is to 

provide a navigation apparatus which is capable of outputting 
geographic information without depending on a display. 

10 SOLUTION TO THE PROBLEMS 

[0005] To achieve the above object, the present invention 

has the following aspects . A first aspect of the present invention 
is a navigation apparatus comprising: a geography interpreting 
section for at least interpreting, after a destination is assigned 

15 by a user, geography of an area around the destination by using 
map data stored in a storage medium, and at least generating 
geographic information for indicating a characteristic of the area 
around the destination as a voice output ; and a voice output section 
for outputting a voice output in accordance with the geographic 

20 information generated at the geography interpreting section. 
EFFECT OF THE INVENTION 

[0006] According to the above aspect, a user can acquire, 

only by assigning a destination, voice output which provides at 
least geographic guidance on an area around the destination. 
25 Consequently, it is made possible to provide a navigation apparatus 



allowing the user to acquire geographic information without 
depending on a display. 

[0007] The aforementioned and other objects, features, 

aspects and advantages of the present invention will become more 
apparent through the understanding of the following detailed 
description of the present invention when taken in conjunction 
with the accompanying drawings . 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] [FIG. 1] FIG. 1 is an external perspective view of 

a navigation apparatus according to each embodiment of the present 
invention. 

[FIG. 2] FIG. 2 is a block diagram illustrating a 
specific structure of the navigation apparatus illustrated in 
FIG. 1. 

[FIG. 3] FIG. 3 is a flowchart illustrating a 
processing procedure performed in a navigation apparatus according 
to a first embodiment. 

[FIG. 4] FIG. 4 is a flowchart illustrating a detailed 
processing procedure of step ST12 denoted in FIG. 3. 

[FIG. 5] FIG. 5 is a flowchart illustrating a 
processing procedure performed in a navigation apparatus according 
to a second embodiment . 

[FIG. 6] FIG. 6 is a flowchart illustrating a detailed 
processing procedure of step ST33 denoted in FIG. 5. 

[FIG. 7] FIG. 7 is a flowchart illustrating a 
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processing procedure performed in a navigation apparatus according 
to a third embodiment . 

[FIG. 8] FIG. 8 is a flowchart illustrating a 
processing procedure performed in a navigation apparatus according 
5 to a fourth embodiment. 

[FIG. 9] FIG. 9 is a flowchart illustrating a 
processing procedure performed in a navigation apparatus according 
to a fifth embodiment. 

[FIG. 10] FIG. 10 is a flowchart illustrating a 
10 processing procedure performed in a navigation apparatus according 
to a sixth embodiment. 

[FIG. 11] FIG. 11 is a flowchart illustrating a 
processing procedure performed in a navigation apparatus according 
to a seventh embodiment . 
15 DESCRIPTION OF THE REFERENCE CHARACTERS 
[0009] 1 main body 

11 *• memory card 

12 — slot 

13 ••• loudspeaker 
20 14 — GPS module 

15 autonomous navigation sensor 

16 operation section 

17 process control section 

18 voice processing section 




BEST MODE FOR CARRYING OUT THE INVENTION 
[0010] (First Embodiment) 

Fig. 1 is an external perspective view of a navigation 
apparatus according to a first embodiment of the present invention . 
5 The navigation apparatus of FIG. 1 is typically mounted on a mobile 
object such as a vehicle, and provides navigation guidance to a 
user. A main body 1 of such navigation apparatus is provided with 
a slot 12 for inserting a memory card 11 such as a SD card (registered 
trademark), and a loudspeaker 13. 

10 [0011] FIG. 2 is a block diagram illustrating a specific 

structure of the navigation apparatus of FIG. 1. In FIG. 2, the 
navigation apparatus comprises, in addition to the structure 
described in FIG. 1 with reference numbers, a GPS module 14, an 
autonomous navigation sensor 15 , an operation section 16 , a process 

15 control section 17, and a voice processing section 18. 

[0012] Hereafter, each section of the navigation apparatus 

will be described specifically. The memory card 11 is a storage 
medium for storing map data. Since general and well-known map 
data may be employed, detailed description of the map data will 

20 be omitted. Note that though the map data is described as to be 
stored in a memory card in the present embodiment , it is not limited 
thereto, the map data may be stored in a storage medium such as 
a CD or a DVD. 

[0013] The loudspeaker 13 at least outputs a voice output 

25 according to geographic information generated at the process 
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control section 17. The geographic information in the present 
embodiment is outputted as voice data indicating a characteristic 
of an area around the user's destination and/or around a route 
to the destination, 
5 [ 0014 ] The GPS module 14 receives a signal through an antenna , 

the signal being transmitted from an artificial satellite, and 
taken into a positioning system (e.g., GPS (Global Positioning 
System)) provided at the exterior of a vehicle. The GPS module 
14 further generates, based on signals received from a plurality 
10 of GPS satellites , data indicating longitude , latitude and altitude 
of the navigation apparatus's current position, together with a 
direction of travel (hereafter referred to as GPS data) , and outputs 
the data. 

[0015] The autonomous navigation sensor 15 includes a 

15 geomagnetic sensor and an angular velocity sensor. The 
geomagnetic sensor detects and outputs an orientation of the 
vehicle based on geomagnetism ( magnetic field of the earth ) . Also , 
the autonomous navigation sensor 15 includes at least either one 
of an acceleration sensor and a velocity sensor. The acceleration 
20 sensor detects and outputs a velocity of a vehicle. 

[ 0016 ] The operation section 16 is typically configured with 

a key or a remote controller for inputting various instructions 
to the process control section 17. In the present embodiment, 
the operation section 16 is mainly used for allowing the user to 
25 input a destination. 
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[0017] The process control section 17 performs a process 

necessary for providing navigation guidance to the user . A typical 
process performed by the process control section 17 is generating 
the aforementioned geographic information. 
5 The voice processing section 18 at least performs a 

process such as converting the geographic information generated 
at the process control section 17, i.e. , voice data, to an analog 
signal, and outputs the signal to the loudspeaker 13 after 
amplification. 

10 [ 0018 ] Next , by referring to a flowchart illustrated in FIG . 3 , 

a processing procedure of geographic guidance according to the 
present navigation apparatus will be described. In FIG. 3 # the 
process control section 17 determines whether a destination is 
assigned or not (step ST11) . As mentioned above, the user inputs 

15 a destination by using the operation section 16. The operation 
section 16 outputs the inputted destination to the process control 
section 17 . When determined at step ST11 as NO, the process control 
section 17 terminates the process shown in FIG. 3. 
[0019] On the other hand, when determined as YES, the process 

20 control section 17 interprets geography of an area around the 
received destination (step ST12). FIG. 4 shows a flowchart 
illustrating a detailed processing procedure of step ST12 denoted 
in FIG. 3. In FIG. 4, the process control section 17 acquires 
a section of the area around the destination among the map data 

25 stored in the memory card 11 (step ST21) . The map data acquired 
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at step ST21 at least includes various information for indicating 
as a polygon, an object which exists in the area around the 
destination. Objects suchasasea, a lake, a pond/lake, a railroad, 
and a road, for example, are typical objects to be indicated as 
5 a polygon. In addition, for drawing a polygon, information on 
vertex and color code of each polygon is included in the map data. 
The map data also includes a map symbol to define an object which 
exists in the area around the destination . One example of an object 
to be indicated by the map symbol is a mountain. Furthermore, 
10 in order to generate geographic information with high accuracy, 
it is preferable that map data of an area in close vicinity of 
the destination is acquired at step ST21. 

[0020] Subsequent to step ST21, the process control section 

17 determines whether or not a map symbol to define a mountain 

15 is included in the map data of the area around the destination, 
i.e., determines whether or not a mountain exists in the area around 
the destination (step ST2 2) . When determined as YES, the process 
control section 17 sets flag a indicating that a mountain exists 
therein (step ST23). 

20 [0021] When determined at step ST22 as NO, or after step ST23, 

the process control section 17 determines whether or not a color 
code used to draw a river is included in the map data of the area 
around the destination (step ST24) . When determined as YES, the 
process control section 17 sets flag b indicating that a river 

25 exists in the area around the destination (step ST25). 
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[ 0022 ] When determined at step ST24 as NO , or after step ST25 , 

the process control section 17 determines whether or not a color 
code to draw a sea is included in the map data of the area around 
the destination (step ST26) . When determined as YES, the process 
5 control section 17 sets flag c indicating that a sea exists in 
the area around the destination (step ST27). 

[ 0023] When determined at step ST26 as NO, or after step ST27 , 

the process control section 17 determines whether or not a color 
code used to draw a pond or a lake is included in the map data 
10 of the area around the destination (step ST28) . When determined 
as YES, the process control section 17 sets flag d indicating that 
a pond or lake exists in the area around the destination (step 
ST29) . 

[ 0024 ] When determined at step ST28 as NO, or after step ST29 , 

15 the process control section 17 determines whether or not a color 
code to draw a railroad is included in the map data of the area 
around the destination (step ST210) . When determined as YES, the 
process control section 17 sets flag e indicating that a railroad 
exists in the area around the destination (step ST211). 
20 [0025] When determined at step ST210 as NO, or after step 

ST211, the process control section 17 determines whether or not 
a color code for drawing a road is included in the map data of 
the area around the destination (step ST212). When determined 
as YES, the process control section 17 sets flag f indicating that 
25 there is no road in the area around the destination to provide 
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guidance (step ST213). 

[0026] When determined at step ST212 as NO, or after step 

ST213, the process control section 17 generates geographic 
information in accordance with flags a to f, and outputs the 
5 information to the voice processing section 18 (step ST214) . To 
give a specific example, in a case where flags c and f are set, 
the process control section 17 generates geographic information 
for indicating contents such as "the destination is close to the 
sea, without roads". Once above step ST214 is completed, the 
10 process control section 17 terminates the process illustrated in 
FIG. 4, i.e., step ST12 of FIG. 3. 

[0027] In FIG. 3, the voice processing section 18 performs 

the process as mentioned above on the inputted geographic 
information, and outputs the processed information to the 
15 loudspeaker 13. The loudspeaker 13 outputs a voice output in 
accordance with the inputted geographic information (step ST13) . 
Consequently, the navigation apparatus provides the user with 
geographic guidance such as "the destination is close to the sea, 
without roads". 

20 [0028] As described above, according to the present 

navigation apparatus, the user can acquire voice output which 
provides geographic guidance of the area around the destination 
only by assigning a destination. Therefore, the user can know 
the geography of the area around the destination without scrolling 

25 a display screen or viewing a displayed map as conventionally 
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required. Thus, it is made possible to provide a navigation 
apparatus allowing the user to acquire geographic information 
without depending on a display. 

[0029] In addition, according the present navigation 

5 apparatus, the process control section 17 generates geographic 
information on the area around the destination based on a color 
code for drawing a polygon, or a map symbol. Consequently, the 
necessity of having data dedicated for generating geographic 
information prepared in the map data of the memory card is omitted. 
10 In other words, the process control section 17 is capable of 
providing geographic guidance with use of the map data which already 
exists . 

[ 0030 ] Though the navigation apparatus according to the above 

embodiment is described so as to provide geographic guidance on 

15 an area around a single destination, it is not limited thereto, 
but may provide geographic guidance on a waypoint to which the 
user detours before reaching the destination. As a waypoint is 
a point where the user is heading to, it is equivalent to the 
destination in this sense . 

20 [0031] (Second Embodiment) 

A second embodiment of the present invention will be 
described next . As a structure of a navigation apparatus according 
to the present embodiment is same as that illustrated in FIG. 1 
and FIG. 2, the following description will be provided with 

25 reference to FIG. 1 and FIG. 2. 
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[0032] Next, with reference to a flowchart of FIG. 5, a 

processing procedure of geographic guidance by the navigation 
apparatus according to the present embodiment will be described 
below. In FIG. 5, a process control section 17 determines whether 
5 a destination is assigned or not (step ST31) same as in step ST11 
of FIG. 3. When determined as NO , the process control section 
17 terminates the process shown in FIG. 5. 

[ 0033 ] On the other hand , when determined as YES , the process 

control section 17 detects a current position of the user by using 

10 an output from a GPS module 14 and/or an autonomous navigation 
sensor 15 . Then, the process control section 17 calculates a route 
from the detected current position to the assigned destination 
using map data stored in a memory card 11 (step ST32) . Note that 
although in the description of the present embodiment the route 

15 is searched by setting the detected current position as a starting 
point, it is not limited thereto, the user may assign a starting 
point by operating an operation section 16. In addition, the 
navigation apparatus may be configured as to allow the user to 
give a direction, when the searched route is not preferable, to 

20 search the route again by changing a condition for searching the 
route . 

[0034] Next, the process control section 17 interprets 

geography of an area around the route calculated at step ST32 (step 
ST33). FIG. 6 is a flowchart illustrating detailed processing 
25 procedure of step ST33 denoted in FIG. 5. In FIG. 6, in order 
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to determine whether the calculated route is comfortable for 
driving or not, the process control section 17 acquires road width 
attribute information provided for every road section (i.e. , link) , 
which configures the calculated route, and determines whether the 
5 calculated route is comprised of relatively wide roads or not, 
based on such information (step ST41). When determined as YES, 
the process control section 17 sets on flag g, indicating that 
the route is comfortable for driving (step ST42). On the other 
hand when determined as NO, the process control section 17 sets 

10 off flag g (step ST43). 

[0035] After Step ST42 or ST43, the process control section 

17 counts the number of curved locations in the calculated route 
and determines whether the calculated route is winding or not, 
based on the counted number (step ST44) . When determined as YES, 

15 the process control section 17 sets on flag h, indicating that 
the route has many curved locations (step ST45). On the other 
hand, when determined as NO, the process control section 17 sets 
off flag h (step ST46). 

[0036] Next, the process control section 17 acquires, by the 

20 same procedure as in step ST21 of FIG. 4, a section of an area 
around the calculated route from the map data stored in the memory 
card 11 (Step ST47) . Thereafter, the process control section 17 
determines , by the same procedure as in step ST26 of FIG . 3 , whether 
a color code for drawing a sea exists in a wide area around the 
25 route (step ST48). When determined as YES, the process control 



section 17 sets on flag ±, which indicates that the route has a 
nice view (step ST49) . When determined as NO, the process control 
section 17 sets off flag i (step ST410). 

[0037] After step ST49 or ST410, the process control section 

5 17 generates geographic information according to flags g to i, 
and outputs the information to a voice processing sectionl8 (step 
ST411). To give a specific example, when flags g and i are set 
on , the process control section 17 generates geographic information 
indicating contents such as "the route is comfortable for driving 
10 with a nice view" . Once above step ST411 is completed, the process 
control section 17 terminates the process of FIG. 6, i.e., step 
ST33 of FIG. 5. 

[0038] In FIG. 5, the voice processing section 18 and a 

loudspeaker 13 operates as same as step ST13 of FIG. 3 (step ST34) . 

15 As a result, the loudspeaker 13 provides geographic guidance such 
as "the route is comfortable for driving with a nice view". 
[0039] As described above, according to the present 

navigation apparatus, the user can acquire geographic guidance 
as a voice output for the area around the route only by assigning 

20 at least the destination . Therefore , it is made possible to provide 
a navigation apparatus which allows the user to acquire geographic 
information without depending on a display. 

[0040] In addition, according the present navigation 

apparatus, the process control section 17 generates geographic 
25 information on an area around the destination based on a color 



15 



code for drawing a polygon , or the calculated route . Consequently , 
the necessity of having data dedicated for generating geographic 
information prepared in the map data of the memory card is omitted. 
In other words, the process control section 17 is capable of 
5 providing geographic guidance with use of the map data which already 
exists . 

[0041] Though in FIG. 6, the process control section 17 

determines whether the route is along the coast or not, it is not 
limited thereto, the decision may be made on whether the route 

10 is along a mountain, a river, a lake or pond, or a railroad. 

[0042] Also in FIG. 5, though the navigation apparatus is 

configured so as to provide the user with geographic information 
of an area around the route, it is not limited thereto , the navigation 
apparatus may be configured to perform ST12 of FIG. 3 before step 

15 ST34 of FIG. 5 so as to provide the user with geographic information 
of an area around the destination and around the route. 
[0043] (Third Embodiment) 

A third embodiment of the present invention will be 
described next . As a structure of a navigation apparatus according 

20 to the present embodiment is same as that illustrated in FIG. 1 
and FIG. 2, the following description will be provided with 
reference to FIG. 1 and FIG. 2. However, an operation section 
16 includes a button or a key assigned with a function of requesting 
geographic guidance in addition to inputting a destination. 

25 [0044] Next, with reference to a flowchart in FIG. 7, a 
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processing procedure for providing geographic guidance according 
to the present navigation apparatus will be described below. When 
comparing FIG. 7 with FIG. 3, FIG. 7 differs in that it further 
includes step ST51. Since there is no other difference between 
5 the two flowcharts, steps in FIG. 7 which are equivalent to those 
of FIG . 3 will be provided with same step numbers , and descriptions 
of those steps will be omitted here. 

[0045] In FIG. 7, a process control section 17 determines, 

after step ST11, whether a user is requesting geographic guidance 

10 or not , based on an input from the operation section 16 ( step ST51 ) . 
When determined as YES, the process control section 17 performs 
step ST12. On the other hand, when determined as NO, the process 
control section 17 waits at step ST51 for a YES decision. 
[004 6] As described above, the present navigation apparatus 

15 is capable of providing geographic information when requested by 
the user. Therefore, it is made possible to provide a navigation 
apparatus with improved usability. 
[004 7] (Fourth Embodiment) 

A fourth embodiment of the present invention will be 

20 described next . As a structure of a navigation apparatus according 
to the present embodiment is same as that illustrated in FIG. 1 
and FIG. 2, the following description will be provided with 
reference to FIG. 1 and FIG. 2. However, an operation section 
16 includes a button or a key assigned with a function of requesting 

2 5 geographic guidance in addition to inputting a destination. 
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[0048] Next, with reference to a flowchart in FIG. 8, a 

processing procedure for providing geographic guidance according 
to the present navigation apparatus will be described below. When 
comparing FIG. 8 with FIG. 5, FIG. 8 differs in that it further 
5 includes step ST61. Since there is no other difference between 
the two flowcharts, steps in FIG. 8 which are equivalent to those 
of FIG. 5 will be provided with same step numbers, and descriptions 
of those steps will be omitted here. 

[0049] In FIG. 8, a process control section 17 determines, 

10 after step ST31, whether a user is requesting geographic guidance 
or not , based on an input from the operation section 16 ( step ST61 ) . 
Note that step ST61 may be performed subsequent to step ST32 , since 
there is a case when route guidance for guiding the user to the 
destination is provided after calculating the route. Thus, step 
15 ST32 may be required to be performed after the destination is 
assigned at step ST31. 

[ 0050 ] When determined at above step ST61 as YES, the process 

control section 17 performs step ST32 or ST33 (ST32 in a case 
exemplified in the diagram) . On the other hand, when determined 
20 as NO, the process control section 17 waits at step ST61 for a 
YES decision. 

[0051] As described above, the present navigation apparatus 

is capable of providing geographic information when requested by 
the user. Therefore, it is made possible to provide a navigation 
2 5 apparatus with improved usability. 
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[0052] (Firth Embodiment) 

A firth embodiment of the present invention will be 
described next . As a structure of a navigation apparatus according 
to the present embodiment is same as that illustrated in FIG. 1 
and FIG. 2, the following description will be provided with 
reference to FIG. 1 and FIG. 2. 

[0053] Next, with reference to a flowchart of FIG. 9, a 

processing procedure for providing geographic guidance according 
to the present navigation apparatus will be described below. In 
FIG. 9, a process control section 17 determines whether the route 
guidance described in the fourth embodiment is performed or not 
(step ST71) . When determined as NO, the process control section 
17 terminates the process of FIG. 9. On the other hand, when 
determined as YES, the process control section 17 calculates a 
distance from the current position calculated as mentioned above, 
to the destination, and determines whether the distance to the 
destination is below a predetermined value or not (step ST72). 
When determined as NO, the process control section 17 waits at 
step ST72 for a YES decision. 

[ 0054 ] On the other hand, when determined as YES , the process 

control section 17 interprets, by the same procedure as step ST33 
(refer to FIG. 5) , geography of an area around a section from the 
current position to the destination in the calculated route (step 
ST73) , and then outputs, by the same procedure as step ST34 (refer 
to FIG. 5), a voice output indicating the geography of the area 
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around the section (step ST74). 

[0055] As described above, the present navigation apparatus 

allows the user to acquire geographic information on an area from 
the current position to the destination when the remaining distance 
5 to the destination falls below the predetermined distance. 
Therefore, it is made possible to provide a navigation apparatus 
with improved usability. 
[0056] (Sixth Embodiment) 

A sixth embodiment of the present invention will be 
10 described next . As a structure of a navigation apparatus according 
to the present embodiment is same as that illustrated in FIG. 1 
and FIG. 2, the following description will be provided with 
reference to FIG. 1 and FIG. 2. 

[0057] Next, with reference to a flowchart in FIG. 10, a 

15 processing procedure for providing geographic guidance according 
to the present navigation apparatus will be described below. In 
FIG. 10, a process control section 17 divides, after performing 
steps ST31 and ST32 (refer to FIG. 5), a calculated route into 
predetermined n number of sections (step ST81). 
20 [0058] The process control section 17 then selects among the 

divided n sections, a section that is yet not selected, interprets 
geography of the selected section by the same procedure as around 
step ST33 (refer to FIG. 5) , and generates geographic information 
(step ST82) . 

25 [0059] Subsequently, the process control section 17 
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determines whether a process of step ST82 is completed for every 
n sections or not (step ST83) . When determined as NO, the process 
control section 17 returns to step ST82 to interpret geography 
of a section which is yet not selected. 
5 [0060] On the other hand, when determined as YES, the process 

control section 17 outputs n pieces of geographic information to 
a voice processing section 18. In response, the voice processing 
section 18 and a loudspeaker 13 operates by the same procedure 
as step ST34 (refer to FIG. 5) . Consequently, in accordance with 
10 n pieces of geographic information, geographic guidance on each 
of the n sections is outputted as a voice output through the 
loudspeaker 13. 

[ 0061 ] As described in the second embodiment , when performing 

geographic interpretation on an entire route, especially if the 

15 route is long, there is high possibility that the geographic 
guidance provided to the user may be difficult to comprehend. In 
the navigation apparatus according to the present invention, 
however, the calculated route is divided into n sections, and then 
geography of each section is interpreted. Therefore, according 

20 to the present navigation apparatus , geographic guidance with high 
accuracy such as "the route is first along the railroad, then along 
the coast and the latter half will be along the maintain" can be 
provided for each section. 

[0062] Note that though in the embodiment described above, 

25 the process control section 17 divides the calculated route , i.e.. 
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a route from the starting point to the destination into n sections, 
it is not limited thereto, the process control section 17 may be 
provided so as to divide a section of the route from the current 
position to the destination into n sections. 
5 [0063] (Seventh Embodiment) 

A seventh embodiment of the present invention will 
be described next . As a structure of a navigation apparatus 
according to the present embodiment is same as that illustrated 
in FIG. 1 and FIG. 2, the following description will be provided 

10 with reference to FIG. 1 and FIG. 2. 

[006 4] Next, with reference to a flowchart of FIG. 11, a 

processing procedure for providing geographic guidance according 
to the present navigation apparatus will be described below. When 
comparing FIG. 11 with FIG. 10, FIG. 11 differs in that it includes 

15 steps ST91 to ST97 in place of ST84. Since there is no other 
difference between the two flowcharts, steps in FIG. 11 which are 
equivalent to that of FIG . 10 will be provided with same step numbers , 
and descriptions of those steps will be omitted here. 
[0065] Subsequent to step ST81, a process control section 

20 17 stores a starting point of each of the divided n sections (step 
ST91) . Next, the process control section 17 performs steps ST82 
and ST83, consequently, generating n pieces of geographic 
information . 

[ 0066 ] The process control section 17 then selects a starting 

25 point of a ith section in the calculated route (step ST92), and 
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further calculates a current position (step ST93). Here, i is 
a natural number from 1 to n. Next, the process control section 
17, determines whether the selected starting point coincides with 
the current position or not (step ST94) . When determined as NO, 
5 the process control section 17 waits at step ST94 for a YES decision . 
[0067] On the other hand, when determined as YES, the process 

control section 17 selects geographic information on an area around 
the ith section, and outputs the information to a voice processing 
section 18. In response, the voice processing section 18 and a 
10 loudspeaker 13 operates by the same procedure as step ST34 (refer 
to FIG. 5). As a result, in accordance with the ith geographic 
information, geographic guidance of the area around the ith section 
is outputted as a voice output through the loudspeaker 13 (step 
ST95) . 

15 [0068] Subsequently, the process control section 17 

determines whether a starting point of the nth section is already 
selected or not (step ST96) . When determined as NO, the process 
control section 17 selects a starting point of the next section 
as a starting point of the ith section (step ST97), and performs 

20 step ST93. On the other hand, when determined as YES, the process 
control section 17 terminates the process of FIG. 11. 
[0069] As described above, according to the present 

navigation apparatus , geographic guidance with high accuracy can 
be provided by dividing the route into n sections. Furthermore, 

25 since geographic information of each section can be outputted 
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immediately after a vehicle reaches the relevant section, it is 
made possible to provide geographic guidance which is easier for 
the user to comprehend* 

[0070] While the invention has been described in detail, the 

5 foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifications 
and variations can be devised without departing from the scope 
of the invention. 
INDUSTRIAL APPLICABILITY 
10 [0071] A navigation apparatus according to the present 

invention can be employed in such cases where technical advantage 
for allowing output of geographic information without depending 
on a display is required, e.g., a vehicle mounted navigation 
apparatus . 
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